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Jemtland, where several of the localities in which the palaeonto¬ 
logical discoveries were made are surrounded by spruce forests, 
and where the tree grows higher up on the mountains than the 
fir, which is the reverse of what is generally the case. In 
Jemtland, therefore, the spruce clearly immigrated after the 
fir, and first when the principal tuff formation had ceased. 
Whence did the spruce immigrate into Sweden? It can- [ 
not have been from the south or from Denmark, for remains of | 
the tree are totally absent in that country’s well-explored peat- j 
bogs, neither does it belong to Denmark’s present wild flora. I 
Neither can the spruce have come from the British Isles, i 
Certainly it appears from palaeontological evidence that the ) 
spruce existed in England before the Ice age, but it appears to 1 
have been extinguished during that age, as it is absent from the ] 
post-glacial deposits as well as from the British flora of the present \ 
day. Finally, the scarcity of the spruce in the western parts of j 
South-Eastern Norway fully proves that it did not immigrate from j 
the west. There cannot, therefore, be the slightest doubt that the i 
spruce immigrated into Sweden from the east. This assumption ! 
corresponds entirely with the present extension of the tree east | 
of the Baltic. But this immigration cannot have taken place 1 
vid Northern Sweden around the Gulf of Bothnia, as this part j 
can be supposed to have had only at a later period a climate j 
mild enough for its existence. It is more probable that the im- j 
migration took place 0 vid the Island of Gothland on the south- 
east coast, or via the Aland Islands, off Central Sweden, and that ! 
the spruce afterwards spread north, west, and southwards. 

It may be mentioned, by the way, that the spruce existed in i 
the neighbourhood of Enhoping at the time when Lake 1 
Malaren was a bay of the Baltic, and the sea covered the spot 
where the town is now situated. Of great importance with ; 
regard to this point is the discovery recently made by Dr. H. i 
Munthe, that the spruce was found in Gothland at a time so far 
remote that the division of land and sea then was wholly different 
from that which at present exists. This seems to speak for the 
immigration cf the spruce by this road. Further, Dr. R. Hult, of 
Helsingfors, last summer discovered in West Nyland, in Finland, 
sub-fossil remains of spruce in a stratum which he estimates to 
be older than the remains of spruce found in Scandinavia, and he 
therefore considers that the spruce immigrated fro n Finland. 

Considering the present and past extension of the spruce in 
Europe, one might be inclined to assume that the true home of 
this tree was Scandinavia, whence it was driven in the Glacial 
age, but this, it is now being demonstrated, was not the case. 

Now, the spruce, in spite of its relatively late immigation, has 
in Sweden spread greatly, forming huge forests; and we might 
be disposed to conclude that in its turn it would extinguish other 
species. Experience from our forests goes to prove that this 
is really the case. Thus, from Southern Sweden we know from 
the researches of Dr. R. Hult in Blekinge that the spruce (except 
in dry localities) generally extinguishes the fir. And reports by 
Herr C. G. Ilolmerz and Herr Th. Orteriblad show that this 
is also the case in Norrbotten, where “the spruce in all more 
favoured localities wedges itself in between firs and birches, 
and finally exterminates its predecessors in occupation.” Even 
the oak is ousted by the spruce. Prof. Elias Fries states that 
“ the spread of our noblest foliage tree is being arrested in recent 
times. In a primaeval spruce forest, where there is no more oak 
in the locality, I have found below an immense layer of moss 
oak trunks of such dimensions that I doubt whether there are 
their equal in all Sweden.” In Blekinge also similar facts have 
been brought to light, and recently Prof. F. R. Kjellman ex¬ 
pressed the opinion that “the oak flora formerly had a greater 
extension in our country, but has been thrust aside by the 
spruce.” 

Although the spruce is victorious over some species, it is unable 
to conquer the beech. Therefore there is little chance that the 
spruce will take possession of our southern counties. 

In conclusion, as the result of the known palaeontological 
facts respecting the immigration of our flora, we are able to j 
express the opinion that the greatest part of the Arctic flora, as | 
the inland ice melted, immigrated from the south; and that, of 
the various forest trees, the birch, aspen, and fir came by the 
same road, forming the country’s oldest forests. From the south, 
too, we must assume that salix, mountain ash, mountain elm, 
hazel, lime, with accompanying shrubs, certain willows, guelder 
rose, Rhamnus frangula , Cornus sanguined, and the hawthorn 
came, and from the same quarter, at a later period, the com¬ 
mon ash, oak, and ivy. Furthermore, later still, the beech and 
the hornbeam, with accompanying shrubs, came from this quarter. 
The spruce and the beech both immigrated late, but the former 


from the east. These two forest trees are at present, in different 
localities, the two most favoured, the beech in the south, and the 
spruce in all other parts as far as the northern limit of coniferous 
trees. But the contest between the different species of trees 
is no longer undisturbed. For since man settled in the land a 
new factor has arisen, and this factor participates both directly 
and indirectly in the contest. Originally slight, his influence 
has grown greater and greater, and the time may come when 
he will be the arbiter as to the trees that are to form the forests 
of the future. A. G. Natiiorst. 

Geological Survey of Sweden. 


AGRICULTURAL EXPERIMENTAL STATIONS 
IN THE UNITED STATES. 

'T'HE following interesting information in reference to the estab- 
lishment of agricultural experimental stations in the United 
States is given in a memorandum recently issued by the Agri¬ 
cultural Department of the Privy Council, and laid before Parlia¬ 
ment. An “ Office of Experiment Stations ” has been instituted 
as a special branch of the United States Department of Agri¬ 
culture. For the expense in connection therewith a sum of 
^2000 was voted by Congress in 1888, to enable the Com¬ 
missioner of Agriculture to carry out Section 3 of the Act of 
Congress of March 1887, by which experimental stations were 
established. This said section provides that, “in order to 
secure, as far as practicable, uniformity of methods and results 
in the work of the said stations, it shall be the duty of the 
United States Commissioner of Agriculture to furnish forms, as 
far as practicable, for the tabulation of results of investigation 
or experiments; to indicate, from time to time, such lines 
of inquiry as to him shall seem most important ; and in 
general to furnish such advice and assistance as will best 
promote the purposes of this Act. It shall be the duty of each 
such station annually, on or before February 1, to make to the 
Governor of the State or Territory in which it is located, a full 
and detailed report of its operation, including a statement of 
receipts and expenditure to the said Commissioner of Agricul¬ 
ture, and to the Secretary of the Treasury of the United States.” 
In 1888 an Act was passed by Congress maUngan appropriation 
for the Department of Agriculture for the fiscal year ending June 
30, 1889, and for other purposes, appropriating 119,000, in¬ 
cluding the £2000 specially reserved for the Commission of 
Agriculture, for the purpose of endowing and assisting agricul¬ 
tural and experimental stations throughout the country. Besides 
this sum, the several States have contributed ,£25,000, making 
a total sum of ^144,000 given from public funds for the support 
of these stations. There are now forty-six of these sta¬ 
tions in the United States, so that, taking an average, each 
station will receive over £3000 this year. It is raid, however, 
that several of these stations have sub-stations under them, 
and that there are 370 trained men connected with the stations 
in the prosecution of scientific and practical agricultural experi¬ 
ments. The first agricultural experiment station in America 
was established in 1875 in Connecticut, and the next in Cali¬ 
fornia in the year following. In 1879 the well-known Cornell 
University Station was founded, which has done so much good 
work, and the equally valuable Wisconsin Station in 1883. No 
less than twenty-six stations were founded last year, in conse¬ 
quence of the inducements set forth by the Act of 1887. In a 
recent Report as to the organization of these experimental sta¬ 
tions, a list of the staff of each is given, from which list a few 
examples may be taken to show the extent of work that is per¬ 
formed, or may be performed. At the Connecticut Agricultural 
Station there is a director who is a Master of Arts, a vice¬ 
director who is a Doctor of Philosophy, and a chemist. There 
are three other chemists who are Doctors or Bachelors of 
Philosophy, a mycologist, and a practical farmer in charge of 
grounds and buildings. The staff of the Dakota Station is still 
more extensive, consisting of a director, a superintendent of the 
farm, a superintendent cf forestry and horticultural experiments, 
an entomologist, an analytical chemist, a veterinarian, an 
accountant and stenographer, and a librarian. Upon the staff 
of the Iowa. Station there are two chemists, one for ordinary 
and one for special work, a botanist for ordinary and special 
work, an entomologist, a veterinarian, a horticulturist, and 
a practical farmer. The Cornell University Station staff 
comprises a chemist, veterinarian, botanist, and arboricul¬ 
turist, a horticulturist, an entomologist, a cryptogamic botanist, 
besides an assistant in entomology, chemistry, veterinary 
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science, and horticulture. Among the operations of these 
agricultural experiment stations are “fertilizer control,” or the 
analyses of manures, the analyses of fodder and feeding-stuffs 
drainage experiments, feeding experiments with farm animals, 
observations on milk, the determination of injurious insects, with 
remedies against their attacks, fruit culture experiments, drinking- 
water analyses, ensilage experiments, meteorology, seed-testing, 
analyses of soils and rocks, the culture of various plants for 
fodder and corn, with other useful work. 


SOCIETIES AND ACADEMIES . 

Paris. 

Academy of Sciences, August 26.—M. Des Cloizeaux, 
President, in the chair.—On the molecular tactics of the arti¬ 
ficial macle of Iceland spar produced by Baumhauer by means 
of a knife, by Sir William Thomson. The substance of this 
paper has already been communicated to the Royal Society of 
Edinburgh, and will shortly be published, under the title of 
“Molecular Tactics of Crystals,” in the Proceedings of the 
Society. The author also contributes a paper on the equili¬ 
brium of atoms, and the elasticity of solids in BoscovicVs theory 
of matter.—Note on the orbits of shooting-stars, and on sta¬ 
tionary radiant points, by M. F. Tisserand. A calculation of 
the elements (mostly parabolic) of their several orbits leads to 
the inference that the meteoric showers encountered by the earth 
at different times of the year do not all emanate from the same 
radiating centre, but belong to different systems proceeding from 
quite independent radiant points. A series of essays based on 
the assumption that the orbits are not parabolic, but elliptic, 
lead to the same conclusion.—On the relations of atmospheric 
nitrogen to vegetable soil, by M. Th. Schlcesing. This is a 
reply to M. Berthelot’s recent strictures on the author’s negative 
results. These results are here maintained, and M. Schloe ing 
again argues on fresh grounds that there is no fixation of nitro¬ 
gen by vegetable humus except through the actual process of 
vegetation.—Pathogenic properties of the microbes present in 
malignant tumours, by M. Verneuil. The author still adheres to 
the opinion already enunciated in 1883, that these parasites have 
nothing to do with the initial stage of boils, ulcers, cancer, and the 
like. At the same time he does not regard their presence as a 
matter of indifference, but admits that in certain cases they may 
themselves possess special pathogenic properties, in virtue of 
which they act on the system like septic poisons.—On the pro¬ 
gress of the zoological station at Roscoff, by M. de Lacaze- 
Duthiers. The author speaks in satisfactory terms of the present 
condition of this station, and of the complementary establishmerit 
at Banyuls, which have now been placed in connection with 
the Sorbonne. The electric light, introduced at Roscoff by the 
aid of private munificence, is now in perfect working order.— 
The Eiffel Tower struck by lightning, by M. Mascart. A cor¬ 
rect account is given of this occurrence, which took place on 
August 19, and exaggerated reports of which appeared in the 
daily papers. The conductor was struck, with the normal results, 
showing perfect communication with earth, and consequently 
complete safety of the structure from any danger on this score.— 
Observations with the pendulum effected in Russia, by General 
Steibnitski. The author reports that the Russian Imperial 
Geographical Society is now in possession of three Repsold 
pendulums, with which the latitude and longitude of ICarma- 
kul in Novaya Zemlya and Archangel, the two northernmost 
stations in European Russia, have been accurately determined. 
—Occultation of Jupiter by the moon, August 7, 1889, by M. 
Ch, Andre. The results are given of the three observations 
taken at the Observatory of Lyons by MM. Andre, Le Cadet, 
and Marchand. None of the satellites disappeared instan¬ 
taneously, as is the case with stars of the same magnitude 
(seventh). The disappearance of satellites III., II., and IV. 
occupied i"*5» i"’i» and o"*5 respectively, giving for their 
several diameters o"*46, o"*30, and o"'i5-—On the angle of 
polarization of the moon, by M, J. J. Landerer. A method is 
described by means of which this element has been determined 
at 33 0 17', a mean value resulting from eleven series of observa¬ 
tions with probable error ± 7'. The same process is equally 
applicable to the planet Venus.—On the solar spots, by M. G. 
Spoerer. Besides some brilliant protuberances, the large spot 
visible from June 16 to 18 was observed on the last day at 
10.43 a * m * Potsdam. But a photograph of the same taken a 


few minutes before the observation shows no trace of the spot, 
which is replaced by an even depression on the solar rim, 
exactly where the spot had been observed. An explanation is 
suggested of this phenomenon.—Specific heat of aqueous vapour 
under constant volume, by M. Ch. Antoine. For Regnauh’s 
curves of the form a: = A -f M^ - N4 3 , the author substitutes 
functions of the temperature t and of the tension /, such as 
x = B + ct s = <£(/), deducing for aqueous vapour two deter¬ 
minations for specific heat under constant pressure and constant 
volume. Analogous formulas may be obtained for other vapours, 
such as ether, chloroform, acetone, benzene, chloride, and sul¬ 
phide of carbon.—Papers were contributed by M. Leo Vignon 
on the action of water on stannic chloride ; by M. G. Raulin, 
on the action of phosphates on the growth of cereals ; by M.C. 
Timiriazeff, on the relation between the intensity of solar radia¬ 
tion and the decomposition of carbonic acid by plants ; and by 
M. Armand Sabatier, on the zoological station at Cette. 
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